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(54) Title: DIAMINE HAVING QUINOXALINE UNIT, POLYIMIDE PRECURSOR POLYIMIDE AND USE THEREOF 



(57) Abstract: A diaminobenzene 
compound is disclosed which is 
represented by the formula (1). 
By reacting this compound with a 
tetracarboxylic acid (derivative), there 
can be obtained a polyimide which 
has charge carrier transport properties 
and is excellent in heat resistance, film 
strength and thin-film properties. 
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-en^tu Titbit ^wr^^u-r^ H7>f ;wAXtt*u-rs mmzttz 

$FtfilE#: (^U7$y£I0 MtM:;itf)5tfi.M 5 

^ Sri^t 3 H <h £ g ft 5» 

*mm, Tta en ~ [i2] <D%w*fem-z><, 5 : 
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CO-NH 
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v'g&asU Alt, T-b7*;P#>KSS*^U ntt, 1~5 0 0 0<£>M2££ 
^To ) 

[4] T§B5$ (3) <DVkQMl,%.tiL%$tiCt&Wkt'rztfV<f$\*. 
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[7] mm&ter'h5i3)v$>wtifi* y x-jv&ttmti&y x~)v&*irt 

§fh7^J^>tl!^5 [6] ©tflHSKtMH*:. 
C8] [5] ~ [7] ©V>r*U&>©#iM5 FMK#£fflmRj£S'£TfcS# 

[9] [4] ££fct [7] ©#U^5FT»rt*tlfc«ff*^U7ll3M» 
[10] [9] ©««T+irU7*fcSHWftfflV^«h9>^^7 s ;M^. 

en] [9] <Dmffi**v7mm&m*&ts:< tbim%tz>^m%yt¥'( 

[12] [9] ©«Mf4 t irU7l»Slffii!tftfflVifcm)t7^;^-. 
[13] [ 9 ] ©«ffift * U 7fc1^'[»^ffl V^ttAGMI. 

J£^T«ft{fi£irf 3©£in;^ Mif*^ U7£OTi£i*#5Jg|T&§fc&, 



ft2!Utt, ^M^J9 cd^U-T 5 H^4»T©^^U7©^^f o 
ft 3 ^WJ 15~17©#LK5 F^©m^®JEE#1$£^To 
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(6) fcc&HT, |WJ-©^^#U7c 



^ FtfriK# (5S: (2) ) ^^*r^ei«h^T^^o 



CO-NH- 




H H 

N N / \ 

HOOC COOH 



n 



(2) 



(i^> Ate, xh^^M^K&gS^U nte, l~5 0 0 0©lt^ 



To ) 



:MJS-r^^<i:^J:D> (3) 
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3, 3' , 4, 4' -s<>V7x.;>Th7tl)l#>m, 3, 3' , 4, 4' - 
tf7x-;i/T-h^^;i/^>^ 2, 3, 3' , 4-H7x-;UT-h7#;M^>#, 
fciX (3, 4-^M^v'7i^) X-x;k EX (3, 4->^;M^>' 

7x-;i/) tjm^x fc'x (3, 4-^j^>'7i-;i/) 2, 2- 

H7, (3, 4-^m->7x-J0 7°DA°X 1, 1, 1, 3, 3, 3-^ 
*H-7)\<jrU-2, 2-HX (3, 4-^Jl/^^7x-Jl/) 7°P^X tfX 
(3, 4-^7j;V^^7x-;P) ^7i-Jk>7>, 2, 3, 6, 7-7-7* 
l/>T-h7^;P#>m. 1, 2, 5, 6-t7^1/>fh7^M>^ 1, 4, 

5, 8 -i-y^uy^-hytDV^ym, 2, 3, 4, s-tfUv^T-h^;^ 

>m> 2, 6-tfX (3, 4-S?#;M^>7x-;i/) tfU^>^if©^#^ 

h 7 # >$?&t; £ n e> 0 - i^Mtf k e n e> 0 p% >m vw\ ny> 

\WHs 1, 2, 3, 4-^7P7^>xh^#;M^>i^ 1, 2, 3, 4— 
D^>^>fh7M^>t> 2, 3, 5- hU^/^^v^^n^^^I^ 
3, 4-^#;i/#*>'- 1, 2, 3, 4-fh7kFn-l-t7^1/>3Ai7 

>mpw\u^>{tm. 1, 2, 3, 4-y-?>Tb7ti)itf>witsi£<Dmffim 

x h ^ % )v# >wtR& Jin 6 — Mtr^mik(c h n s> 0 >m ¥W\ U>fy 

# * ommmm s u < , cfcD$f*L'<tt7x-;vsyt«§m7x-;i/S ; £#-r 
*jt $ s *>v>m# (Sky, v7^> (1) t»«r) *mmt?**><o 
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W>^75X m-7x-l/>y75X 2, 5 -:>?75 / MWXX 2, 6- 
^/FJHX 4, 4' -y75;h*7x-Jl/, 3, 3' -V*?-)V-A t 
4' -y757H7x-jK ^7^;^7i^;W^X ^75;^7x-JPX 

-x;k 2, 2' -j?75;^7x=;i/7*p;ix tf* (3, 5-i?x^;i/-4 
-7$;7xzjp) ^7$/^7xx;v*;Mnx e?7^y^>77x 

/>, ^7$/^7^l/X 1, 4 -If* (4-75/7x7*2/) 

1, 4 -If* (4-75/7xX;iO ^>ifX 9, 10-tf* (4-7577 

x-;W 7>h^ir>, 1, 3-tf* (4-75/7x/*5/) 4, 

4' -if* (4-7^;7x;^>) v>7xx;I/*;m>x 2, 2 -if* (4- 

(4-75/7x/*>0 7x-JV] yn/\°X 2, 2 -If* (4-75/7x 
^it7;^D7'nA 0 >, 2, 2-tf* (4- (4-7$;7x7^y) 
7xn;i/] A^7;^07'DA>^©^f j|^7 ^ >, t:^ (4-75/$/^ 

o'v^W *^>, if* (4-75;-3-^5 : j1/v'^da^>jw *^>^ 

CH 3 CH 3 

I I 

H 2 N-(CH 2 ) 3 -(SiO)x r Si— (CH 2 ) 3 -NH 2 

CH3 CH 3 

^75 > (1) tHtt^r$>t*#ffibT*»w©#y-f5H«^r*» 
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mTzPT^yomvimzttTzvr^y en ©^i^©^**, 

4 

fh^KWfoWt, i?7$> (1) ;RtfHft5>7S>££E 

^5©#HKBn?&£. 

xh^^;^>m-^7Kti©^ici, >>7$> (1) MM&v75>©itg 
*;&*£©&« 0. 8-1. 2TS§^i«UK M^©Siif££jS|WI$l, 

H) ©#^fite, GPC (Gel Permeation Chromatography) &T$!l;tUfcSM¥^ 

^fitl^l 0 0?J<!:TS©iW3;LK 

75 h% N, N-^^5 1 ;i/7f:;i/A75H^©WM1iM4 t lv:i^^7$>^ 

x h 7 ft )Vi£ >m~M?m t V 7 5 > t Zfcjfo £ •£ U -i $ F iu§E#: t 
HS©EJfcfiJ?WU -20-150 <C> fiP$L<»-5~l 0 0*C©$&BTM£t© 

TjqM£7jcT53&\ *fc«5i#JBV>&nwS h U X^7 $ y/mymwttn E 
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±IB* U ^ HI&ffi#©^»l»«SR^/XttttKlHliRbfe^ U -f 5 KIWI*© 

1 0 0-4 0 0'C©ffigfc©iI&£&/BT?#£j&t, <$\Zl 5 0-3 5 0"C©*gffl)&t 

Z<Dtot&tiL&\Z&%fflffla.m\Z, 150-350*C, £f£b<te 120-25 
0 «C ©ffigt ©M«&iIIJRT?# s . 
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l&f&m 1 ] 1 hD- 2, 3-v7$/^>1f>(D^ 

NH 2 Na 2 S 9H 2 0 NH 2 

0 2 N v A_.N0 2 NaHC0 3 QaN.JL.NH2 

fl01-75/-2, 5-^bP^>if>l 4 g^^;-A2 2 5ml 
fcJ&flPU HW:lflit MJ£A6 0 gRtf&S&KSt:*- h U 2 A 2 1 g 2 4 
Ogfc»ibfct>©$, ?ffTP-MrCEJfci&&6 OtJfcfto&SSS&lPbfc. 

Mil, 35fc6ox;Tiwniffl»i/fc. s*»m aas-wwu *»' 

M/z (FD+) 153 (mWm 1 5 3. 1 3 9 6) 

*H-NMR (CDCl 3 ,5ppm) 7. 7 2, 7. 7 0, 7. 2 4, 6. 9 2, 

6. 62, 6. 60, 6. 59, 5. 92, 3. 40 
UWl 7. 7 9 g (JR* 6 6. 5 %) 
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[£JS3S0S2] 1, 4-tfX [5-r hP- 3-7x-;i/^y^ij-'J>- 2-< 




1 -~ha- 2, 3-vT$/^>if>3. 06g£l, 4-E7^>^;i/£: 

s (i : i) m&mmtAWLZit* mnmuy, eotn?3. 

M/z (FD+) 5 7 5 (SUM! 5 7 6. 5 6) 
IR» 6 . 3 5 g OR* 9 5%) 

io immmi] 1, 4-tfx [5 - 3 - 7x-ju3v=m*-U >- 2 — r 




1, 4-tfx [5-nhD-3-7x-;^y^u>-2— r;w ^>if> 
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2. 3 7g£, THF3 0 OgfcBMSU 



tfe^ PdC 1. 14g 



M/z (FD+) 5 15 (ft^fi 5 16. 5 9) 
JK* 1. 0 5g (JR$ 4 9. 5%) 




[5 - 757- 3 -7x-;i/^/^itU >- 2 —OK] ^>if>^:, NMP 
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»i] #u-r$H«rK#o; 





(mol) 


V7$y 

(mol) 


mm 
*i 


(°C) 
Hvp Fefj (hr) 


GPC(Peak top) 
TO^^*(Mn) 


2 


1 

(1 .9 mmol) 


1.9 mmol 


NMP 


25 
144 


24539 
(Mpeak top) 
22488 (Mn) 


3 


2 

(5.0 mmol) 


5.0 mmol 


NMP 


25 
144 


47950 
(Mpeak top) 
36493 (Mn) 


4 


3 

(5.0 mmol) 


5.0 mmol 


NMP 


25 
144 


25941 
(Mpeak top) 
22495 (Mn) 



(£J»T l$ttNMPfr^LS$^&5JHtt& Lfc) 



[£j&M3] 1, 3-tfA [ (4-ter t-^7i-;W ^'J^lfD 




2 || :| + (I JJ Pd(Ph 3 ) 2 CI ? 




KMnO 




1, 4-S?7nWf>2. 66ml$h'JXW5> (70ml) 
tfU^> (3 0ml) {-^?bfeo »#tt**lRD»^fca, Pd (Ph 3 ) 2 
C 1 2 0. 3g, h'J7iz;i/7tX7^>0. 6g, SWkM (Cu I) 0. 

^S>4-t e r t-^5 1 ;i/7x-;i/T-fe^l/>9ml^t!U> ? >9mnc:Mb 
fct>©§MTbfc. 2 4 ISM 7 0 , C7fR«$'S-fc«, Ml0#3Oftfc&jStt&& 

fcfc*tt£#THfci5fei£bfcft, 2-7'DAV~;i'TM!hflU 1, 3 -HA 
[4- t e r t -7*fJV7x"JH5 : -JH ^>if>©$jfeig||£#fco 

M/z (FD+) 3 8 9 (ffUMt 3 9 0. 5 6) 
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# 5tlfcifi^^ 1 g h > 4 0 0 m Ucill, H0»jfcfc, 

ftY>^>$lSiJLm Si»£A*ltX x-x;i/^W (1 : 1) 
fflU x>/-;i,T?li»ftU ^feM^^tfe (W8 3%) „ 

M/z (FD+) 4 5 3 <ffW4t 4 5 4.5 6) 
[£}&M 4 ] 1, 4-HX [3- (4- t e r t-^7xZJl/) - 5 -X 




1-- hD-2, 3-^7$y"Oif>3. 06gt, 1, 3-tfX [ (4- 
ter t-^JV7xZj|/) ^ U ^iJ- n -f ;W ^>if>9. lOgi^t^ 
(1 : 1) tg^WlC^b, gmilfflMT6 0 < CT3. smmtHftL 

M/z (FD+) 6 8 7 . (tfJMt 6 8 8. 7 7) 
JRfi 5. 3 5 g (JR* 3 8. 9%) 
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mMM5] 1, 4-fcfX [3- (4- t e r t-7*5 1 ;i/7xr;i/) -5-7 




1, 4-tfX [3- (4- t e r t - x.~)V) - 5--hn^/^+h 

5 U>-2--T;i/] ^>if>3. 4 4g$THF3 0 0 g^iU ^IMglbfc 

io #;i/££ffl^fc 0 

M/z (FD+) 6 2 7 (ffttMk 6 2 8. 8 1) 

BR : 3 3 5 Ocm" 1 (vNH) ,1 5 5 0cm" 1 (vNO) ,1 3 7 0cm" 1 (vNO) , 
1 3 2 0 cm' 1 ( v CN) , 1 2 2 0 cm" 1 ( v CO) , 8 2 0 an 1 ( 1 , 4 -V 
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6 - 8 ] \*mmfc<D&i£ 




MRZfl, 4-tfX [3- (4- t e r t -^;i/7x~;l/) 
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[* 2 ] # IM s F Mttfc©fi^ffcfttf$HP. 





(mol) 


(mol) 


mm 
*i 


W (hr) 


GPC(Peak top) 
¥*&5HFS(Mn) 


6 


1 

(5.0 mmol) 


5.0 mmol 


NMP 


25 
144 


35760 
(Mpeak top) 
23495 (Mn) 


7 


2 

(5.0 mmol) 


5.0 mmol 


NMP 


25 
144 


57430 
(Mpeak top) 
42382 (Mn) 


8 


3 

(5.0 mmol) 


5.0 mmol 


NMP 


25 
144 


36580 
(Mpeak top) 
24256 (Mn) 



9-14] #U-f ^ FMl©ttlM$tttt ; IWfar* U TifiMMI© 



■MM 2 ~ 4 Rtf 6 ~ 8 <J < 5 FfflMKtt?-*^ ifeUH/fc I TO 



#lk$ fssjk (mmm9 .• ^ssm 2 ©# lk s FMM^-^tmfc) © 

^'J^ F*Wt*T©*ir U 7©¥»Sft*£ bTgl 2 ©^^7^T« 

z> z. ttmm-zntzo tes 3 9 - 1 4 ©# ik s fish©** u 
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[^3] Wm#<D**V7a>&fmM 





■ > ' i rrr*f £ » - 


C li sec) 






/-v jpx A 

200 




^3S0!j3 


150 






185 


Hlfc#i|12 


HJS0!|6 


210 






175 






200 



\Mmm i5~i7] # u < ^ h 

^hm 2-4 u -r $ h mm v tm v tt i t o # ? * \zx 
m^mmti Tomm-tiztfv-m H^7 > tf>n-ht, ^0±mzr)is.- 

ISmc^T. r#j ft, ^WJl 5©#IK$ FftE (H»!I2©$ 

At (^Jfi^303H»M5 HWK^^-^AOfllfcfiAt) raj « % ££&Mi 

immm 1 8 - 2 o ] # u-r s pmMja ^tetiwBfe^ h 

HJgfd 2-4 **Vf n©# U -f $ h*l9ffifr & 5 0 n m©J?&TX fcf >3 - h Lfc 0 

AI©±i5^^Tfi^}ii^WT$ST;i/$n^A+yu> (aiq 3 ) £5 
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SSI (l£«J3tf)#lK$ Ht9K#:7-X<fct)#fc*K) r«j feu ^»J2 
BtttM 2 1 ~ 2 3 ] #LH5 K !8$l©^3feHM£ 

SSSfc092~4©#lK5 FMEfl^-XOgft, R^7nX*^tr>n-h 

$mM2 : 3. 1 6 X 1 0" 6 mol/1 
: 3. 3 2 X 1 0" 6 mol/1 
^HM4 : 3. 3 1 X 1 0~ 6 mol/1 * 

[*4] £3fc«jSSB& ■ 





(nm) (nm) (au) 




(nm) (nm) (au) 


2 


308 489 940 


21 


315 315-600 100-250 


3 


306 486 498 


22 


290 300-570 200-600 


4 


308 487 920 


23 


290 300-570 1000-8000 
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3fc <D ffi m 

i. 5$ (i) "e^^n^^i^^iT^^r^y^vifMb-a-ti, 




(i) 



5 vS^^fo ) 



i~2 0©r;i/3^e/S, x«M^ici~2 o©7;1/^dt;v^;^t^§s 

3. TfBiS (2) «DMbm^^^i:§#|li[<i:T-§)#U^^Ht&lg#:o 



H H 

NH ^„ 

CO CO-NH- 

N / \ 

HOOC COOH 

2 





n 



(2) 



->S£^U Alt, fh7*M>M^l, n(t l~5 0 0 0©It^ 

tkT 0 ) 
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4. Tf25$ (3) <DmmLM$L*^tsz.tmnttz>#V'( sh. 




H H 

S'S&^U Att, f h7*M>^M^U nte, 1 ~ 5 0 0 0 <£>M2££ 
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